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COMPLETE SPECIFICATION 
Pteridin Derivatives 
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We, Imperial Chemical Industries 
Limited, of Imperial Chemical House, Mill- 
bank, London, S.W.I, a British Company, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 
following statement: — 

This invention relates to new pteridin 
derivatives and to processes for the manufac- 
ture of the said new pteridin derivatives. 

The new pteridin derivatives of our inven- 
tion are compounds of the formula: 
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wherein X and X 1 stand for alkyi and Y and 
Y 1 stand for alkyi or hydrogen, wherein X and 
Yj and X 1 and Y 1 may optionally be) jomed to 
form together with, the adjacent nitrogen atom 
a heterocyclic ring and wherein of R and R 
one stands for hydrogen or for a phenyl 
radical which may optionally be substituted 
by halogen or alkoxy radicals of not more than 
4 carbon atoms and the other stands for ai 
phenyl radical which may optionally be sub- 
stituted by halogen or alkoxy radicals of not 
more than 4 carbon atoms, # m 

The new pteridin derivatives of this inven- 
tion are active against schistosomiasis in 
experimental animals. . 

According to a further feature of the inven- 
tion we provide a process for the) manufacture 
of me said new pteridin derivatives which 
comprises heating together a ^amino-pyridine 
derivative of the formula 
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wherein X and X 1 , Y and Y 1 have the signi- 
ficance stated above and an a-diketone of the 
formula R.CO.CO.R 1 wherein R and R 1 have 
the significance stated above. The said 
di amino-pyrimidines are claimed in co- 
pending Application No. 20541/54 (Serial 
No. 763,120) and may be obtained by ther 
process therein described and claimed. 

In this process there may be used, in place 
of the stated a-diketones also their functional 
derivatives, for example * their oximes or 
phenylhydrazones. 

According to a further feature of the 
invention we provide a process for the manu- 
facture of the said new pteridin derivatives 
which comprises oxidation of the correspond- 
ing 7: 8-dihytopteridins such as those 
claimed in co-pending Application No. 1885/ 
55 (Serial No. 763,138) and which themselves 
may be obtained by the process described 
and claimed in co-pending Application No. 
1885/55 (Serial No. 763,138). 

In this specification the numbering of me 
pteridin ring system is that of 'The Ring 
Index" by Capell and Patterson (Remhold 
Publishing Corporation, New York, 1940). 

The invention is illustrated but not limited 
by the following Examples in which the parts 
are by weight: 

Example 1. 
6 8 Parts of 2: 4-bismet£yiamrno-5:6- 
ch'ammopyrimidine, 9 parts of benzil and 180 
parts of ethanol are healed together for 5 
hours under reflux in an atmosphere of nitro- 
gen The solution is cooled and filtered when 
2:^bismethylammo-6:7-diphenylpteridm of 
m.p. 261° C. is obtained. Similarly, using 
appropriately substituted] benzil denvarrves, 
theremay be obtained 2 : 4-bismemylmuio- 
6-7-di-o-chlorophenyipteridin, m.p. 263 U, 
2 • 4 - bismemylamino-6 : 7-di-m-chlorophenyl- 
pieridin, mp. 254° C. and 2 : 4-toethyi- 
amino-6:7 - di-p-chlorophenylptendm, m.p. 

323° C 

Example 2. 
The 2:4- bismethylamino - 5 : 6-diamino- 
pyrimidine in the process of Example 1 is 
replaced by an equivalent amount of 2- 
memylamino - 4-dimethylamino-5 : 6-diammo- 
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pyrimidine when there is obtained 2-methyl- 
amino- 4-dnnethylamino-6 : 7-dipiienylpteridin 
ot m.p. 306° C 

Example 3. 

5 The 2:4- bismetnylamin o-5 : 6-diamino» 
pyrimidine in the process of Example 1 is 
replaced by an equivalent amount of 2- 
dimethylamino - 4-methylamino-5 : 6-diamino- 
pyrimidine when there is obtained 2-dimethyl- 

10 - amino - 4-methy1amino-6 : 7-diphenylpteridin 
* of m.p. 210° C. 

Example 4. 
The 2:4- bismemylamino-5 : 6-diamino- 
pyrimidine in the process of Example .1 is 
replaced by an equivalent amount of 2:4- 
bisdimethylamino - 5:6 - diaminopyrimidine 
when mere is obtained 2 :4-bisdimemylamino- 
6:7^pheuylpteridin of m.p. 212 Q C. 
By using an equivalent amount of an 

20 apporpriately substituted 5:6 - di amino 
pyrimidine there is obtained: — 2-dimethyl- 
amino - 4-diethylamino-6: 7-diphenylpteridin 3 
m.p. 169 p C, 2-dimethylanimo^morpholm 
6: 7-diphenylpteridin, m.p. 216° C, 2~ 

25 dimemylammo - 4 - isopropylamino -6:7- 
diphenylpteridin, m.p.- 218* . C, 2-dimethyl- 
amino - 4 - emylaromo-6: 7-diphenyilpteridiiiy 
m.p. 181° C, 2-dmemylammo-4-n-butyl- 
amino-6': 7-diphenylpteridin, m.p. 128° C, 

30 2 - ddmemylammo-4-p^erkiino-6 : 7-dipbenyi- 
pteridin, m.p. 207° C, 2-dimemylamino-4- 
7z~propyiamino - 6 : 7-diphenylpteridin, m»p. 
246° C, 2-diethylanmio^memylamino-6:7- 
diphenylpteridin, m.p. 229° C, 2-emylamino- 

35 4 - memylamino - 6 : 7-d^henylpteridin, m.p. 
249° C, and 2-piperidino-4-mgthy1 am in o~ 
6:7-cuphenylpteridin 1 m.p. 204° C. 
Example 5. 
8 Parts of 2:4 - bismethyIlamino-5 : 6- 

40 diammopyrimidine sulphate, 9.8 parts of 
anisil, 200 parts of ethanol, 75 parts of. water 
and 20 parts of crystallised sodium acetate 
are heated together under reflux for 10 
hours. The mixture is cooled and filtered^ and 

45 the solid is dried'.and extracted with light 
petroleum (100—120° C). The residue :is 
then crystallised from a 'mixture of equal 
parts of ethanol and of dimethylf onnamide. 
2:4 - Bis - memylamino-6 : 7-ch^methoxy- 

50 phenylpteridin, m.p. 260° C," is obtained. 
Example 6. 
5 Parts of 2:4-bisdmetiryllainmo^6:7-di- 
phenyl-7:8-d%dropteridin are dissolved in 
2000 parts of ethanol and the solution is made. 

55 alkaline by addition of aqueous ammonia of 
specific gravity 0.880 and evaporated to one 
dmrd'of its volume. It is then filtered and) the 
solid is"washed*wim water. It is then suspended 
in 300 parts of 2N^sulphurjc-acid and treated 

60 with- a -slight excess ~ of saturated, potassium 
permanganate solution. It is then Gasified with 
agueous' ammonia and filtered. The solid is 
washed, dried and extracted with; boiling ethyl 
acetate. The extract is evaporated and cooled! 

65 and filtered. The solid residue consists of 2: 4- 



bisdimethylamino-6: 7-diphenylpteridin iden- 
tical with the product of Example 4. 
Example 7. 

29.4 Parts of 2 : 4-bisdimemylamino-5 : 6-di- 
ammopyrimidine sulphate, 68 parts of sodium 
acetate, 500 parts of water, 500 parts of 
ethanol and 152 parts of phenylglyoxalhydrate 
are heated together under a reflux condenser 
for 15 minutes. The mixture is then cooled 
and filtered and the solid residue is crystal- 
lised from ethanol to give 2: 4-bisdimethyl- 
amino-7-phenyipteridm, m.p. 190° C. Simi- 
laidy, by using an equivalent quantity of 2 : 4- 
bismethylamino- 5 : 6-diammopyimiidine sul- 
phate there is obtained 2 : 4-bismethylamino-7- 
phmylpteridin, m.p. 255° C. 

Example 8. 

14.1 Parts of 2 : 4-bisdim ethylamino-5 : 6-di- 
ammopyrimidine sulphate, 560 parts of 6-N- 
sulphuric acid, 450 parts of ethanol and 7.3 
parts of phenylglyoxalhydrate are heated 
together under reflux for 2 hours. The ethanol 
is then removed by distillation, the residue is 
cooled, purified with ammonia and filtered. 
The sold is crystallised from methanol and 
2 : 4-bisdimethylainmo-6-^ m.p. 
191° C, is obtained. 

Example 9* 

To 4 parts of 7-/>-cMc^phenyil-2-dimemyl- 
gmrnrw - 4 - methylamino - 6 - phenyl-7 : 8-di- 
hydropteridni dissolved in 135 parts of acetone, 
there is added drop wise wihh stirring a solu- 
tion of 1.1 parts of potassium permanganate in 
135 parts of acetone. The mixture is filtered, 
and the filtrate is treated with' sulphur dioxide 
and the solvent is removed by distillation. The 
solid residue is crystallised from ethanol to give 
7 -p-cMcrophenyl-2-dimemylammo-4- 
amino-6-phenylp^dii^ m.p. 239° C 

What we claim is: — 
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wherein X and X 1 stand for alkyl and Y and 
Y 1 stand for alkyl or hydrogen, wherein X and no 
Y and X 1 and Y 1 may optionally be joined to 
form together with the adjacent nitrogen atom 
a heterocyclic ring and wherein of R and R 1 one 
stands for. hydrogen or for a phenyl radical 
which optionally may be substituted by halo- 115 
gen or alkoxy radicals of not more than 4 
carbon atoms and the other stands for a phenyl 
radical which may optionally be substituted by 
halogen ca* alkoxy radicals of not more man 4 
carbon atoms. 120 

2. Process for the manufacture of the new 
pteridin derivatives claimed in Clain^ 1 which 
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comprises heating together a diaminopyrimi- 
dine derivative of the formula 
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wherein X and X 1 , Y and Y 1 have the signifi- 
cance stated in Claim 1 and an a-diketone 
of the formula R.CO.CO JP wherein R and 



R 1 have the significance stated in Claim 1. 

3. A process as clalimed in Claim 2 wherein 
there is used, an place of the stated a-dfeetones 
their functional derivatives, for example their 
oximes or phenylhydrazones. 

4. Process for the manufacture of the new 
pteridin derivatives claimed in Claim 1 which 
comprises oxidation of the corresponding 7 : 8- 
dih y drop teridins. 

5. Process for the manufacture of pteridin 
derivatives as hereinbefore described especially 
with reference to the foregoing Examples. 

ALFRED O. BALL* 
Agent for the Applicants. 
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We, Imperial Chemical Industries 
Limited, of Imperial Chemical House, Mill- 
bank, London, S.W.I, a British Company, do 
hereby declare this invention to be described 
in the following statement : — 

This invention relates to new pteridin deriva- 
tives and to processes for the manufacture of 
the said new pteridin derivatives. 

The new pteridin derivatives of our inven- 
tion are compounds of the formula: — 




wherein X and X 1 stand for alkyl and Y and 
Y 1 stand for alkyl or hydrogen, wherein X and 
Y and X 1 and Y n may optionally be joined to 
form together with the adjacent nitrogen atom 
a heterocyclic ring and wherein R and R l stand 
for hydrogen, hydrocarbon radicals or sub- 
stituted hydrocarbon radicals. 

According to ai further feature of the inven- 
tion we provide a process for the manufacture 
of the said new pteridin derivatives which com- 
prises heating together a diammopyrimidine 
derivative of the formula 
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wherein X and X 1 , Y and Y 1 have the signifi- 
cance stated above and an a-diketone of the 
formula R.CO.CO.R 1 wherein R and R 1 have 
the significance stated above. 
In this process there may be used, in place 
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of the stated a-diketones also their functional 
derivatives, for example their oximes or 
phenylhydrazones. 

According to a further feature of the inven- 
tion we provide a process for the manufacture 
of the said new pteridin derivatives which com- 
prises oxidation of the corresponding di- 
hjTdroptEridins. 

In this specification the numbering of the 
pteridin ring system is that of "The Ring 
Index" by Capell and Patterson (Reinholdi 
Publishing Corporation, New York, 1940). 

The invention is illustrated but not limited 
by the following Examples in which the parts 
are by weight. 

Example 1. 

6.8 Parts of 2:4- bismethyfarmno-5 : 6- 
diammopyrirnidine, 9 parts of benzil and 180 
parts of ethanol are heated together for 5 
hours under reflux in an atmosphere of nitro- 
gen. The solution is cooled and filtered when 
2 : 4-bismethyiamino-6 : 7-diphenyipteridin of 
m.p. 261° C. is obtained 

Example 2. 

The 2:4- bismethylammo - 5 : 6-diamino- 
pyrnnidme in the process of Example 1 is 
replaced by an equivalent amount of 2- 
methylamino- 4-dimethylamino-5 : 6-diamino- 
pyrimidine when there is obtained 2-methyl- 
amino 4-methylamino-6 : 7-^phenylpterMin 
of m.p. 306° C 

Example 3. 
The 2:4- bismethylamino-5 : 6-diamino- 
pyrimidine in the process of Example 1 is 
replaced by an equivalent amount of 2- 
dimethylamino - 4~memylamino-5 : 6-diamino- 
pyrimidine when there is obtained 2-dimethyl- 
amino - 4-methylamino-6 : 7-cHphenylpteridin 
of m.p. 210° C. 

Example 4. 
The 2:4- bismethylamino-5 : 6^diamino- 
pyrimidine in the process of Example 1 is 
replaced by an equivalent amount of 2:4- 
bismethylamino-5 : 6-diammopyrmtidine when 
there is obtained 2 : 4-bisdimethylamino-6 : 7- 
diphenylpteridin of m.p. 212° G 
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Example 5. 
8 Parts of 2:4 - bismethyiamino-5:6- 
dianimopyrimidine sulphate, 9.8 parts . of 
anisfl, 200 parts of edianol, 75 parts of water 
5 and 20 parts of crystallised sodium acetate 
are heated together under reflux for 10 
hours. The mixture is cooled and filtered, and 
the solid is dried and extracted with light 
petroleum (100—120° C). " Tht residue is 
10 then crystallised from a mixture* of equal 
parts of ethanol and of dimelthyKonnanude. 
2:4 - Bis - methybmino-6 : 7-di-^>-memoxy- 
pheny^teridin, m.p. 260° C 0 is obtained. 
Example 6. 

15 5 Parts of 2:4-bisdimeiiiylaminc^:7-^- 
phenyl-7:8-d^ydropteridm are dissolved in 
2000 parts of ethanoi and the solution is made 



alkaline by addition of aqueous ammonia of 
specific gravity 0.880 and evaporated to one 
third of iits volume. It js then filtered and 1 the 20 
solid is washed with water. It is then sus- 
pended in 300 parts of 2N sulphuric acid and 
treated with a slight excess of saturated potas- 
sium permanganate solution. It is then basi- 
fied with aqueous ammonia! and filtered. .. The 25 
solid! lis washed, dried and extracted with boil- 
ing ethyl acetate. The extract is evaporated 
and cooled and filtered. The solid residue con- 
sists of 2:4-bisdlmemylanimo-6:7-diphenyl- 
pteridhv identical with the product of 3D 
Example 1. 

ALFRED O. BALL, 
Agent for the Applicants. 
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